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(54) Drilling fluids and methods of 
using them 

( 67) A naphthenic oil is used as the oil 
component of an oil based drilling 
fluid that Is used for carrying out of a 
subsea bore hole debris that may then 
be dumped in the sea while still 
contaminated wKh the oil. 
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wortoverfluidsorpa^^^^ 

there Is an example of afv o»\ °™V ||(tod ^ u8 Patent 2,898.833 flj"* 8 "^ %*wA In US Patent 
3,840,460 suffers from the cost ^ ^ 

*• "*1X^£S2£S^r *" "SEES S^SSS52*S- «• 

50 especially in the more difficult bore noiea usAfrom US refineries 

under the trade name " 3So^^« «* fluids ""^ ^ to toThlQh to be freely 
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"TSSSS* ^aTjS^C^ddass of oils clearly distinguished from paraffinic oils. They 

such as to introduce toxic components. In general AwthouJdj ™ «£!!?■!• often associated with 
content above the values quoted since it seems that high aromatic be|ieve ^ 

and some lower molecular weight compounds ^^^to'^-^^^-KXnSe^ 
36 .tow. t. r*» ». »m * "JSfJSSS! JS^S-Jd^SSi, MAi It mutt ol 

Four mphtherio oil. sultaUt tor use It. th. l r , 7^'?S.raB^S«l * Burm.h-C..trol 
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Gravity A.P.I. at15°C 
Density o/cm 8 at15°C 
Flash Point — closed cup 
Pour Point 
Colour (SaboW 
Viscosity cStat40°C 
Viscosity cSt at100°C 
Distillation — Initial Boiling Point 
Final Boiling Point 

Aniline Point 

Sulphur Content 

Paraffinic Content 

Naphthenic Content 

Aromatic Content (ASTM D21 40) 

Characterisation Factor 


60 Solvent Pale 

30.2 

0.875 

145°C 

-57°C 

24 

7.7 

2—2.1 
275°C 
350°C 
76°C 

0.1—0.2% 

48.2% 

48.5% 

3.2% 

11.6 


KL55 


32.2 

0.864 

142°C 

-54°C 

15 

6.6 

I. 9—2.0 
294°C 
329°C (95%) 
80°C 

less than 0.1 
53.9% 
42.2% 
3.9% 

II. 5 


10 


15 


20 


25 


Colour, Sayboh 
Density at 20°C 

Kinematic Viscosity at 20°C cSt 
Kinematic Viscosity at 40°C cSt 
Viscosity at 100°CcSt 
Flash Point (PMCC) °C 
Pour Point °C 
Sulphur Content % 
Aniline Point 
Aromatic Content Atoms 
Naphthenic Carbon Atoms 
Paraffinic Carbon Atoms 


POLY-X-HP36 

+20 

0.860 

6 

3.6 

1.1 

115 

-66 

2.2 

91±1°C 
6% 
54% 
40% 
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ClaIrsol350 


30 


Typical properties 


Test method 
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40 


Odour 
Colour 

Viscosity at 20°C 
Density at15°C 
Distillation Range °C 
Initial Boiling Point 
50% Distils at 
Dry Point 
Flash Point °C 
Kauri Butanol Value 
Aromatic Content v/v 
Low Explosive Limit (% volume in air) 
Upper Explosive Limit (% volume in air) 
45 Autolgnitlon Temperature °C 
Naphthenic content 
tsoparaffin content 
n-paraffinic content 
Threshold Limit Value (TLV) ppm 


Good 

Water WhKe 
2.3 cSt 
0.788 

200 

221 

248 

74 

28 

0.2% 

0.6 

7.1 

230 

40% v/v 

20% v/v 

40% v/v 

200 


ASTM D 1298 
ASTM D 86 


ASTM D93 
ASTM D1 133 
CSL 806-4 
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by calculation 
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55 


having characteristics similar to Clairsol 3€0. flr mQn of ^ oils or 

Any of these oils can be used indivkJua lly o ^Wends can i oero ^ ^ of 

of one or more of these oils with another f^SSS, paraffinic oil. provided the 

properties. 
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Aniline Point 
Flash Point 
Pour Point below 
Viscosity at 40°C 

Distillation range — Initial boiling point 
1096 boiling 
50% boiling 
90% boiling 
Final boiling point 
Estimated aromatic content 
Specific gravity 


Typical properties 

76.4°C 

96°C 

-50°C 

4.19cSt 

214°C 

236°C 

292°C 

320°C 

335°C 

2.37% 

0.849 
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15 


Ac^ctenrtfcofthedenn^^^ 
substamially^n-toxl^^^ 15 

fflfttt^^^ 25 

as little as 5.6 hours at a concentration of 1 00 f*L . al ol , or , t may be a blend of the 

preferably being from 51 to 99%. most P™ferab J 60^ o 86%l Dy vomme o^ and water ^ 

by volume being water. Depending upon ^•™ , ^ 1 J*"2l 

fluid may be a water-in-oil emulsion or an o,l J ( '^^ a u ^ 0 n | : 8e8 water and may contain dissolved 

The water used for forming the fluid may be fresh water orsesr the fluW may 35 

safca such as sodium chloride on ».c«urn ^e^o^ <* *• « - 

40 

Trade Name Carbotec L and oil soluble amide polyme rs^ *at ^^^Zt^^/Jhe amount of 
emulsifien, such as the product sold by ^J""^^ P refereb ' V 

on the water. mrt i oriI i <1 r walaht oraanlc polymers and inorganic bridging agents, 

dissolved in the water. ^ contain a lame amount of weighting material, such 50 

including gelling agents In them. A variety of ma^jais ^^^^^ as DMB 55 

widely used gelling agents are berrtonites, for Mm ~ 44. or Claytone 34 or 

^smeybeanaturaiiyoc^^ 60 
British Patent "specification No. 1 0541 1 1 . If ^^SSSSSS^ 1 2 1 501 ' 

exchangeable organic ammonium "?£*S££>^^ KSi as described In 
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^ . rahlur tvolcallv methyl) end one to three of the alkyl groups an. 

1.5 to 2.5 times the amount required when the oil to dlesei on. 10 
10 The following are example* of the Invention. 

Example 1 > dI „i„„ 9 1 2 cc Pale Oil 80 as defined above, 7 cc blown tall oil 

A drilling fluid Is prepared containing 212 water containing 25% 

emulsifier. 5 cc oil soluble amide polymer ae ^^^SSSir weS^SJinte polymers and 
calcium chloride. 6 g lime hydrate 7 £ of a^ f^^SS^tS^ hJctorite. 1 5 

15 Inorganic bridging agents, 358 ^^^^^Sa^2°^^ hours (rVR). The results 
Its properties are measured before atxiafterno^t roiling 
are set out in the following table. ES Is electrical stability. 


Mud No. 


1 


m 

H/R 

14.5 

14.5 

49 

65 

226 

126 

130 

71 

94 

52 

55 

32 

13 

9 

10 

8 

96 

64 

17 

8 

6/11.5 

4/7.5 

1160 



^Weight op it 5 S B 20 

,0 Flow Prop. Teattemp°C *9 

Fann Readings rpm 600 223 

300 "28 

200 95 

100 69 65 *e 2B 

6 16 

25 3 14 

Plastic Viscosity cp 95 

Yield point g/1 00 cm* 1 * _ _ „ . 

Gel sttength ft/100 cm* 8/12.6 6/11.5 4/7.5 3Q 
30 E.8. volts st 49"C 1430 1180 

^mecAwastestedforto^ 
hours it caused about 3% M£« » WS^^oiSW^ 72 hours at 1 00 and 

35 ^A^Iingfi^P^ 

fluid and dumping of the debris In sea. 

40 Examples i„ 1 MMn) thnt POLY-X-WP35 18 used In place of the Pale 

A drilling fluid is prepared as in Examplel ^^^S^^ temperature 
Oil 60. The resultant fluid had particularly good properties unoer ragn 
conditions. 
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40 


Example 4 ui«~ii«« 91R cs Clairsol 360, 5 cc primary emulsifier, 6 cc 

46 A drilling fluid waa prepared by blending £36 co aaireor jou. w ^ 1 g gra 

secondary emulsifier. 9 grams 0 eHing rf* 42 cc^ calchim ( m «ioe o . ^ m(jd ^ an 8B:1 5 
bridging aid ar*J 309 grerr»ta.ytes.m^ 

ollrwater ratio and an Internal phase f**£*^ffi\g& and after hot rolling at 65'C were 
22 cps, yield point 6.5 g/100 cm* and gelstrengt* ^ B ; 6 ^rth6/6.S g/100 cm*. It Is particularly 
50 ; (a *fc viscosity 23 cps. yield point 7 ^100 ^"^^X be 5<>C or lower, 
suitable for use in subsea drilling where the sea temperature may o* o 
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below 6% when measured by ASTM 2041 . When measured by Irrfn, red amm.* «Z£j«£ 
below 1 0. preferably below 6, tor Instance 0.1 to 5% (compared to about 12% for US Mentor Z8 ana 


18— 20% for Diesel). 
Claims 


10 


15 


"7 A method in which an oil based drilling fluid I. used to carry debris out of a ^seaborn hole 5 
and the debrtTiettwn dumped In the sea while contaminated with the fluid, in which method the oil of 

^TA M me\hTa h c^fl°loc..im1 inwWchtheoi.hasanaphthene^ of 30to70^ 

i imSS according to claim 1 or daim 2 In which the oil Is derived ftorr u vmHMb^ 
4. A method according to claim 1 ordalm2inwhlchtheollteablendofanondenvedfroma iu 

^SlZt^tedin, dalm In which the ol. contains not more than 5% 

8romB 6 te A3S'atordinfl to any preceding daim In which the ol. contain, not more than 2.5% 

1 6 ^-VlAmT^ordlng to any preceding dalm In which the oil has a viscosity at 40-C of less than 

6 CSt 8. A method according to any preceding dalm In which the oil has a viscosity at 20»C less than 

20 1 ° CS 9'. Ametoodaccoidingtoanypreced^ 1 20 

to 5.6 cSt and at 20°C of from 1 to 7 cSt and at 1 00«C of from 0.7 to 2.5 cSt 
to °'° ^"J^^ aOBimano t0 any preceding claim In which the oil is less viscous at 20»C than 

die88, lT A method according to any preceding claim in which the oil isselected from 60 Solvent Pale, 
25 KL55^6lyT)SIp35 ami ClSrsol 350 and oils having substantially the same properties as any of 25 

these, and blends of two or more such oils. , hrrvuun 

12. A method according to any preceding claim in which the oil gives a ^rtalrty erf brown 
shrimps of Stew5% when tested Ir I aerated sea water at 15«C tor 24 KK>urs at a concentration of 333 

30 ^' 1 3. A method according to any preceding dalm In which the oil ^ ^rtiaHy ^of^ 30 
benzopyrene and 1 Z ,5,6-dibenzanthracene end other polynuclear toxic aromatic Mmpounda. 

14 Amethod according to any preceding dalm in which the oil base consists of 30 to 1 00% by 
volume d ftoTnSStheS: oil and 70 to 0% water and the drilling fluid fj^*^ 
additives selectedfrom gelling agents, emulstfiers. bridging agents. ^TSerence 35 

35 1 6. A method according to any preceding daim substantially as herein described wrth reference 

to 8ny i? An Testes the oil In an oil based drilling fluid and which Is a naphthenlc oil. 

1 An oil for Z aa the oil In an oil based drilling fluid for carrying out ,of a subsea bore hole 
debris that Is then dumped In the sea. and In which the oil Is a naphthenlc oil 
40 1 8. An oil according^ daim 1 6 or claim 1 7 and which Is as defined In any of ^s2v>K. w 
19.aH oil according to claim 16ordaim 1 7 substantially as herein described wrth reference to 
any ^he^mp^ ^ ^ ^ ^ ^ ^aj»ph*er^oll 

21. An oil based drilling fluid for carrying out of a subsea bore hole debris that is then dumpea in 
45 the sea and in which the oil of the oil base Is a naphthenlc oil. f . . 2 to 

22. A drilling fluid according to claim 20 or daim 2 1 and which ia as defined In any of claims t to 

1 *" 23. A drilling fluid according to claim 20 or dalm 2 1 substantially as herein described with 
reference to any of the examples. 
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